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ABSTRACT

The genus Tess is redefined
here to include four new species © T immaturus, T. inusitatus.
T. ordinarius and T, perissoporosus as well as |he type specics
T. guerini. A ncotype of 7. guerini is designated. A new

genus, Jusulococcus, is crecled for a new species, /. inagnapo
rus, from New Caledonia and Ihe Loyalty Islands. A key to
the genus Tessarobelus is provided, and adult females of all
specics are deseribed.

RESUME

Le genre monotypique Tessarobelus Montrouzier a été
redéfini ici pour inclure quatre cspéces mouvelles 7.
immaturus, T, inusitatus. T. ordinarius c| T. perissoporosus
aussi bicn que l'espécc-type, T. guerini. Un néotype cst
désigné pour T guerini. Un gente nouveau, fnsulococcns, est
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érigé pour une cspece nouvelle, 7. magnoporus, des lies
Loyauté ct de Nouvelle-Caledonic. La clef du genre Tessaro-
belus est donnée amsi que les descriptions des femelles adultes
de toutes les espéces.
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The tribe Monophlebulini (Margarodidae :
Monophlebinae) is known from Australia, New
Guinea and New Caledonia but has not been
reported from New Zealand. Genera of this tribe
in New Guinea (Buatm & GuLLaN, 1990) and
New Caledonia have sirong affinities with those
in Australia although all faunas exhibit a high
degree of generic endemism. Only one mono-
phlebuline  genus.  Monopllebulus  Cockerell,
occurs in both Australia and New Guinea. Both
the New Caledonian and New Guinean species
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zikk did not place his new genus in any higher
taxon but recognised the affinities of the female
with that of the genus Callipappus Guérin (Mar-
garodidae : Margarodinae : Callipappini), at the
same time clearly distinguishing the male and
female of his new species from those of the latter,
MORRISON (1928) tentatively placed the genus
Tessarobelus in the tribe Monophlebulini without
actually describing the genus. The Irue status of
the genus was confirmed by MiLLER (1971) who
redescribed 7. guerini from female specimens

have greater resemblance to the A spe-
cies than to each other.

New Caledonia and New Zealand have been
separated from Gondwana since at least the Late
Cretaceous (HoLroway, 1979 BrigGs, 1987).
New Caledonia has persisted as a large landmass
from the end of the Eocene and was probably
extensively subaerial prior to that, at least from
the Late Cretaceous (HoLLOWAY, 1979). The
relationship of New Caledonia to other landmasses
and the potential access routes for its flora and
fauna have been well-documented by HoLLoway
(1979). Although evidence from Triassic rocks
and fossils suggest geological affinities of New
Caledonia with New Zealand and not eastern
Australia (FLEMING, 1975), there is no evidence
that New Caledonia and New Zealand were any
closer in the past than at present. Australia and
New Caledonia may have had direct land con-
nections via the Chesterfield Plateau and the
Lord Howe Rise during the general uplift of
these regions in the Late Miocene followed by
the lowering of sea levels during the Late
Pleistocene (HoLLoway, 1979; Keast, 1981),
thereby facilitating the exchange of organisms
via this route (HoLLowAY, 1979). The Loyalty
Islands are very recent in origin and the current
uplilt of these islands commenced only in the
Lower Pleistocene (HoLLOWAY, 1979) ; they were
probably colonised by dispersal from their neigh-
bour New Caledonia.

Until the present study. the New Caledonian
Monophlebulini were represented by a single
species, Tessarobelus guerini Montrouzier. This
genus was first described by MONTROUZIER (in
PiRROUD & MONTROUZIER, 1864) for male and
femule specimens from New Caledonia. The
male and the female were identified as the same
species on the basis of similar collection data.
The type material of 7. guerini Montrou: has
apparently heen lost (MiLLIR, 1971). MONTROU-

11 d in New Caled one of which, a
third instar female, was collected on the same
host (Melaleuca L) as MONTROUZIFR’s type
specimens (vide SIGNORET, 1876). MILLER (1971 :
67) described 7. guerini as * the only monophle-
bine margarodid known from New Caledonia
where it is widely dispersed and relatively
common .

A detailed examination of specimens collected
from New Caledonia and located in various
museums has now revealed that the islands are
inhabited by at least six species of monophlebine
margarodids. It is possible that MILLER'S species
may not be 7. guerini (D.R. MILLER, pers,
comm.). MONTROUZIERs original description is
inadequate for identification because it was
based entirely on the external appearance of the
insects without any microscopic details of the
cuticle of the female and all the species described
here are similar in external appearance. Details
of the type locality are obscure and only an
immature female specimen collected on the type
host-plant is known ; it is difficuit to associate an
adult female with the third instar female of a
species. However, to avoid further taxonomic
confusion as to the validity of the type of the
genus Tessarobelus and to bring nomenclatural
stability for other species included in the genus, a
neotype from specimens used by MiLLER for the
description of T. guerini is designated,

This paper reports five new species of mono-
phlebine margarodids, based on adult females,
from New Caledonia and the Loyalty Islands.
A neotype of T. guerini is designated and
T. immaturns, T. inusitatus, T. ordinarius and
T. perissoporosus are descrihed as new. A key to
the genus Tessarobelus is provided. A new
genus, fnsulococeus, is erected for a new species,
1. magnoporus, Trom New Caledonia and the
Loyalty Islands.

Source : MNHN, Paris
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MATERIALS AND METHODS

This study is based upon material in the
museums listed below. The available specimens
were either on microscope slides or preserved in
alcohol. The alcohol-preserved specimens were
mounted on microscope slides using GULLAN'S
(1984) method of preparation of coccoids. The
species descriptions are based on all of the
material examined, except where otherwise stated.
In all the illustrations, structures located margi-
nally on the specimens are drawn ventrally and
marginally, those located submarginally are drawn

inner to the margin, and those referred to as
intermediate in position are drawn between the
medial and submarginal regions.

The following abbreviations are used for depo-
sitories :

ANIC © Australian National Insect Collection,
Canberra. BMNH : British Museum (Natural His-
tory). London. BpBm : Bernice P. Bishop Museum,
Hawaii. MNHN @ Muséum national d’Histoire
naturelle, Paris. UsNv : United States National
Museum of Natnral History, Washington.

PHYLOGENY AND DISCUSSION OF CHARACTERS

The genus Tessarobelus appears to be mono-
phyletic despite the variability in many of the
characters discussed below. It may be scparated

The distribution of abdominal cicatrices is very
different to that observed in Tessarobelus. 1.
magnaparu: is similar to species in the genus

from other genera of the M (Buatm,
1990; Buatrmi & GULLAN, 1990) by having
abdominal spiracles with atrial length about
twice the width and numerous (4-10 rows)
multilocular pores inside the atrium. Robust
spiniform setac occur in all five species and,
although not unique to this group (BHATTIL
1989), the spiniform sctae of Tessarobelus are
very short in four of the five species, 7. guerini,
T. immaturus, T. inusitatus and T. ordinarius, in
comparison with other monophlebuline genera.
Although the distribution of cicatrices is not
uniform within Tessarobelus, all five species
possess transverse rows of cicatrices on the
abdomen. The monophyly of the group may
further be confirmed through knowledge of the
first instar nymphs which, unfortunately, are
unknown for any of the above species (see notes
for T. guerini).

1t is pertinent to erect a new genus for lhe new
species. /. magnoporus, from New Cal and
the Loyalty Islands, since the placement of this
species in any of the existing genera is unjusti-
fiable. The structure of the dorsal and ventral
multilocular pores, except those around the
genital opening, and the distribution of the
abdominal cicatrices are unique to this species.

M hie with respect to the structure of
the splrdcles and the distribution of the flagellate
setac. However, its inclusion in either Monophle-
bufus or Tessarobelus would require a redefinition
of one of these two genera since 1. magnoporus
does not possess any of the diagnostic characters
of Tessarobelus and few of those of Monophlebulus.

The New Caledonian species resemble the
other Monophlebulini (BUATTL 1990 ; Buatn &
GULLAN, 1990) in segmentation, location of
spiracles and genital and anal openings, and
structure and distribution of pores and setae
except for the few features discussed below.

Anal tube. All species of Tessarobelus have a
band of multilocular pores and spines present
between the middle and externa! opening of the
anal tube in addition to the distal band of
polygonal pores, except 7. guerini and T. inusita-
us in which only the distal band of polygonal
pores is present and the anal tube resembles that
observed in the genus Nodulicoccus Morrison
(MORRISON & MORIsSON, 1923).

Antennac. The number of antennal segments
in the adult females of Tvssarobelus varies from 3
in one species to 7-9 in o.hers. The 3 segmented
antenna of the adult female is comparable with
that of the second instar nymph of the genera

Source : MNHN, Paris
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Monophlebulus, Nodulicoccus, Melaleucococeus
Bhatti and Peengea Bhatti & Gullan, where the
hasal 2 segments are distinct and the third or the
apical segment is elongate and composed of a
number of fused scgments. The second instar
nymph is unknown for the other genera of
Meonophlebulini.

Cicatrices. The distribution of cicatrices is
iagnostic of a genus in the tribe Mono-
and does not vary much between
species. In the New Caledonian species the
distribution of cicatrices is somewhat variable
within the genus Tessarobelus. All the New
Caledonian species lack cicatrices on the head
and thorax except T. guerini. The cicatrices are
usually present in single rows on the abdominal
segments excepl in 7. perissoporosus where nar-
row bands are observed on the posterior abdo-
minal segments. Hence, the distribution of cica-
trices alone is not a useful generic character as
far as the genus Tessarobelus is concerned.
1. magnoporas has cicatrices present only on the
abdomen in short rows intermediate in position
on segments VI-1X.

Pores. Four types of pores have been observed
in the New Caledonian species. The structure of
the multilocular pores. multilocular tubular pores
and trilocular tubular pores is the same as in the
other Monophlebulini (BuatTi, 1989). In addi-
tion. T. immaturus has multilocular pores with 2-
10 or more circular central loculi and many (more
than 20) small peripheral loculi. In 7. magnoporus
the peripheral loculi are larger and somewhat
triangular in shape as opposed to the smaller
elliptical peripheral loculi usually present in the
other Monophlehulini. Trilocular tubular pores,
tetralocular tubular pores and pentalocular tubu-

BHATTI

micropores are much more numerous, both
dorsally and ventrally, in 7. perissoporosus than
in other species within the genus. The distribu-
tion of the simple micropores ranges from being
relatively common in some Australian genera to
being very rare in the other genera (BuaTT,
1989).

Setae. Both flagellate and hair-like setae are
present in the New Caledonian species. Sometimes
the hair-like setae tend to have a very robust
apical half and have the appearance of spiniform
setae with sockets. The spinmiform setae are
heavily sclerotised and are very robust. In one
species the spiniform setae in the intersegmental
regions are extremely robust and tend to be
finger-like in appearance with somewhat parallel
sides and a hlunt apex. Subulate setae, similar to
those present in Modicicoceus Bhatti & Gullan
and Monophlebulus, are present in some species
of Tessarobelus. Nodulate setae, similar to those
found in Nodulicoccus, occur only in T. guerini,
Clavate setae, similar to those present in the first
instar nymphs of Melaleucococcus (BHATTI, 1990)
oceur in 7. inusitatus.

Spiracles. The abdominal and thoracic spiracles
in Tessarobelus are very distinctive in that the
atria are large, heavily sclerotised and with
multilocular pores. The atrial length of abdomi-
nal spiracles may be more than twice their width
and about 4-10 rows of multilocular pores muy
be present inside the atrium,

Genus TESSAROBELUS Montrouzier

Tessarobelus Monirouzicr, 1864, Ann. Soc. Linn. Lyon, U1 ;
246247 (1ype species Tessarobelas guerini Montrouzicr, by

lar pores are present only in one New Caledo-
nian species ; the latter two types are absent from
the New Guinean Monophlebulini and are rarely
observed in the Australian Monophlebulini. The
tubular pores in some of the New Caledonian
species differ from similar pores in other Mono-
phlebulini in being not so deepl ginated or
less tubular. Simple micropores, 3.8-8.8 um in
diameter. are present dorsally and ventrally in
the adult female of all the species described here.
in the New Guinean Monophlebulini they are
relatively uncommon #nd difficult to see even on
stained specimens, whereas in the genus Tessaro-
belus they are relatively common and very
distinet in deeply stained specimens, These simple

ypy and original

female : slide-

d g elliptical, §.2-
18.7 mm long, 2.8-10.1 mm wide, broadened
posteriorly. Antenna 3 or 7-9 segmented, basal
segment largest, apical and sometimes third
clongate ; like setae present, number per
segment variable. Eye spots circular to triangular,
near antennal bases. Labium conical, 3 seg-
mented : basal segment ring-like represented by a
narrow sclerotised band ; medial segment broa-
dest ¢ apical segment conical. Legs © each tro-
chanter with usually 4-5 translucent pustules on
cach face: tarsal claw with | pair of apically
acute digitules shorter than claw length. Thoracic

Generic description of adult
" A

Source : MNHN, Paris
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and abdominal spiracles with multilocular pores
in atrium, Dorsal anal tube short distance from
apex of abdomen, with a sclerotised band of
polygonal pores internally distal to external
opening, and usually a ring of multilocular pores
and short spines inside tube either near middle or
between middle and external opening. Cicatrices
circular to slightly elliptical, 18-62 um long, 16-
55 um wide, on venter only, in transverse rows
medially on abdominal segments 1-V or 11-VII or
111-V1 (sometimes cicatrices present on segments
I-11) and rows following lines of segmentation on
abdominal segments VI-1X or VII-IX, and in
one species, also present in medial cluster on
head and thorux,

Dorsum. Clavate setae either absent or, if
present, 18-19 um long, few on derm around anal
opening on abdominal segments V1I-1X. Nodu-
late setac either absent or, if present, 11 pm long,
rare, scattered over entire surface. Subulate setae
either absent or, if present, 43 um long, few,
scattered over entire surface. Spiniform setae, 23-
86 ym long, numerous scattered over eatire
surface, predominant setal type. Flagellate setae,
19-73 um long, few to very rare, scattered over
entire surface. Hair-like sctae, 48-169 um long,
few, scattered over entire surface. Multilocular
pores, variable in structure, scattered over entire
surface. Multilocular tubular pores ecither absent
or, if present, in transverse bands across medial

regions of cach body segment and absent on
derm around anal opening medially on segments
VII-1X. Trilocular and tetralocular tubular pores
either absent or, if present, in segmental bands
over entire surface,

Venter. Clavate sctae cither absent or, if
present, 20-27 um long, scattered submarginally
on derm lateral to each thoracic spiracle. Nodu-
late setae either absent or, if present, 10-12 um
long, few, scattered over abdomen. Subulate
setae either absent or, if present, 36-48 um long,
few usually scattered over entire surface, and
many in marginal scgmental region either scattered
or in clusters associated with clusters of trilocu-
lar and tetralocular tubular pores. Spiniform
setae, 17-106 pm long, numerous scattered over
entire surface, predomi setal type. Flagell:
setae, 23-69 pm long, few scattered over cntire
surface, sometimes numerous on derm around
genital opening, Hair-like setac, 81-173 um long,
few, scattered over entire surface. Multilocular
pores, variable in structure, scattered over entire
surface. Multilocular tubular pores, in broad
bands across medial areas of abdominal seg-
ments [-V or 111-V] and submarginally on abdo-
minal segments 11-1X or 1V (or V1) -1X, usually
absent on head and thorax. Trilocular and
tetralocular tubular pores absent or, if present, in
marginal clusters.

o

Key to the species of Tessarobelus (adult females)

. Ventral cicatrices present in medxal clusters on head and thorax, and in

transverse rows on abd dulate sctac present .

cluvate setae absent ; multilocular pores and spines absent from anal
tube ; subulate setae present on venter, absent on dorsum ; antenna 8
segmen(ed trilocular and tetralocular tubular pores absem .
guerini Monlrouuer
Ventral cicatrices absent on head and thorax, present in tranverse rows
on abdominal segments ; nodulate sctae absent : clavate sctae absent or
present ; spines and multilocular pores usually present inside anal tube ;
subulate setae cither absent or, if present, on both dorsum and venter ;
antenna 3 segmented or 7-9 segmented ; trilocular and tetralocular
tubular pores absent or present .. ..o 2

. Ventral cicatrices usually in single rows on anterior dbdomnml

segments I-11 and in bands on posterior abdominal segments 111-1X ;
trilocular and tetralocular tubular pores present in marginal segmental

Source : MNHN, Paris
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clusters ; clavate setac absent; subulate sctae present; antenna 9
segmented ; derm densely porose ............... perissoporosus n. sp.
Ventral cicatrices usually in single rows, never in bands on abdominal
segments ; trilocular and tetralocular tubular pores absent; clavate
setac absent or present; subulate setac absent; antenna 3 or 7-

segmented ; derm not densely POTOSE ........vvvirniinirnennnnn coa &

i

Antenna 3 segmented : multilocular pores with about 20 peripheral
loculi present on dorsum and venter; heavily sclerotised robust
spiniform setae with a blunt apex present marginally and in interseg-
mental regions on dorsum and venter, numerous scattered submargi-
nally on head and thorax; clavate setac absent ..... immaturus n. sp.
Antenna 7-8 segmented ; multilocular pores with about 20 peripheral
loculi absent : heavily sclerotised robust spiniform setae with a blunt

apex absent ; clavate setae absent or present ................euun.. 4

b

Clavate setae present ; multilocular tubular pores present in segmental
bands over almost entire dorsum and venter ; a dense ring of long hair-
like setae present on derm around anal opening ; spines and multilocular
pores absent from anal tube..... inusitatus n. sp.
Clavate setae absent ; multilocular tubular pores present ventrally on
abdomen. absent on dorsum ; a dense ring of long hair-like setae absent
on derm around anal opening ; spines and multilocular pores present

inside anal wbe ................

Tessarobelus guerini Montrouzier
(fig. 1)

PERROUD & MONTROUZIER, 1864 : 246-247 : MILUIR, 1971 :
66-67.

Description of adult female (based on 8 ) :
slide-mounted specimens elongate. elliptical,
10.0-18.7 mm long. 5.4-10.1 mm wide. Antenna
8 seg 1 (in most specil 2 3-8 are
not clearly demarcated by desclerotised regions
between segments, but regions of heavy sclero-
tisation indicating segments and marginal inden-
tasions of the antenna arc distinct in some
specimens), 1425-1790 um long: third segment
255-280 um long ; apical segment elongate 215-
260 zm long, 125-145 um wide. Eyes of maxi-
mum diameter 180-205 um. Clypeolabral shield
1010-1070 ym long. Labium 430-660 »m long.
Hind legs 3405-4560 um long. Mesothoracic spi-
racles plus peritremes 340-425am long. 245-
315 um wide : metathoracic spiracles plus peritre-
mes 350-430 um long. 260-350 um wide. Atrium
of ahdominal spiracles 75-109 um wide. Multilo-
cular pores present in atrium of abdominal and
thoracic spiracles : each pore with an elliptical

ordinarius n. sp.

central loculus and about 14 peripheral loculi.
Anal tube 180-200 pm long; inner sclerotised
ring of polygonal pores 200-205 um wide. Ven-
tral cicatrices 18-32 um long, 16-29 um wide, in
medial clusters on head and thorax, in transverse
rows medially on abdominal segments I-V, and
in rows of tion on abdominal
VI-IX, absent medially on segments VI-IX.

Dorsum. Clavate setae absent. Nodulate setae,
11 um long, rare, scattered over entire surface,
Subulate setae absent. Spiniform setae, 25-35 xm
long, numerous, scattered over entire surface,
dense on derm around anal opening, predominant
setal type. Flagellate setae, 52-72 um long, few
scattered over entire surface. Hair-like setae, 64-
121 pm long, few, scattered. Multilocular pores,
8-10 um in diameter, with 3 circular central loculi
and 3 elliptical peripherical loculi, numerous,
scattered over entire surface ; pores with 4 cir-
cular central loculi and 4 elliptical peripheral
loculi, very rare ; pores with an elliptical central
loculus and 6-8 elliptical peripheral loculi nume-
rous on derm around anal opening.

Venter. Clavate setac absent. Nodulate sctae,
10-12 um long, few, scattered over abdomen,
more numerous submarginally. Subulate setae,

Source : MNHN, Paris
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FIG. 1. Adult female of Tessarobelus guerim. a. antenna ; as, abdominal spiracle ; ar, anal tube ; ¢, cicatrix
seta ; f1, foreleg . il. hind leg; 4s. haw-ike seta ; mp, multilocular pore ; mip,
scta s pp. polygonal pore ; sar, scicrotised anal ring ; sm, simple micropore ;
thoracic spiracle. Scalc line. I mm.

< /. fagellate
multilocutar tubular pore : n, nodulate
55, spiniform seta ; su. subulate seta ; fs,

Source : MNHN, Parts
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36-48 um long, few scattered on head and thorax
or just on derm around intersegmental lines,
sometimes very few scattered over entire abdo-
men or just on derm around intersegmental lines,
few 1o many scattered or sometimes in discrete
clusters on derm marginally and segmentally at
Jeast on abdominal segments V-IX. Spiniform
setae, 17-29 um long, numerous, scattered over
entire surface, predominant setal type: setae
medially on posterior abdominal segments 1V-1X
usually longer and less robust. Flagellate setac,
50-68 um long, few scattered over entire surface,
many around genital opening. Hair-like setac,
73-172 um long, few, scattered over entire sur-
face. Multilocular pores, 9-12 um in diameter,
with 3 circular central loculi and 3 elliptical
peripheral loculi, numerous and scattered on
head, 1horax and abdominal segment I, few
scattered medially on abdominal 1-11
and marginally on segments 1I-1X ; pores with 4
circular central loculi and 4 elliptical peripheral
loculi, and with 3 circular central loculi and 5-7
elliptical peripheral loculi, very rare. Multilocular
pores, 15-17 pm in diameter, with an elliptical or
3-4 circular central loculi and 7-9 elliptical
peripheral loculi, numerous medially on abdominal
segments 1V-1X. Multilocular tubular pores, 17-

1
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the rest of the margin. The nodulate setae,
however, are more numerous ventrally on speci-
mens from the * Ponerihouen’ locality and do
not show the distributional differences observed
in subulate setae. The ventral spiniform setae in
specimens from the © Amieu Pass Cascade * loca-
lity are generally longer than those present in
their counterparts. The specimens listed under
‘ Other material examined’ resemble the speci-
mens from the * Amieu Pass Cascade * locality in
the features discussed above, Despite the above
differences, all the above mentioned specimens
are considered to represent one species because
they share a similar distribution of cicatrices and
possess nodulate and subulate setae.

The first, second and third instar nymphs
listed under * Other material examined * cannot
be identified definitely as T. guerini but have
been placed tentatively in 7. guerini, because the
second and third instar nymphs resemble the
adult female of T. guerini in the distribution of
cicatrices and subulate setac. The first instar
specimen has the same collection data as the
second instar and resembles the other immature
stages in the struciure and distribution of subu-
late setac.

18 um in diameter, with 3-5 reniform
loculi and 7-9 elliptical peripheral loculi, in
broad bands across medial areas of abdominal
segmenis 11-V, submarginally on abdominal scg-
ments 1-1X.

Notes : the distribution of the ventral subulate
setae is very variable within the species. This
inconsistency is observed not only between speci-
mens collected from different localities, but also
between specimens from the same locality. The
specimens from the * Amieu Pass Cascade ’ loca-
lity have a somewhat constant setal distribution,
Here, a few subulate setae are scattered on the
head and thorax especially on the derm around
intersegmental lines, but they are rare on the
abdomen and marginally are concentrated in
indiscrete segmental clusters which are most
dense on abdominal segments V-IX. The subu-
late setae in specimens from the * Ponerihouen’
locality are rare on the head and thorax and
mainly observed in the intersegmental regions,
and marginally they are present in discrete
segmental clusters, these varying in size, on
abdominal segments V-1X and are absent from

; d for species description (these
specimens were used by Miller for his redescrip-
tion of 7. guerini) : neotype (here designated) :
New CALEDpONIA, 1 @ @ Ponerihouen, 6.x.69, on
Anona squamosa (COCHEREAU) (MNHN). 39
Amieu Pass Cascade, 20.x1.1967, on wild rainy
forest tree (COCHLRLAU) (ANIC, originally from
USNM ; BMNH). 4°© Ponerihouen, 6.x.69, on
Anona squamosa (COCHEREAU) (MNHN, USNM),

Other material examined : New CALEDONIA, 1 ;
Col d’Amieu, 650 m, 21.11.1968, ex Calophyliun
(GREssITT) (BrBM). 17 2 (COMIC) (MNHN), 1§ ¢
1950 (Conic) (mnun). | 1" instar : Ouegoa
30.1v.1958, on Niaouli (COHIC) (MNHN), 1 2%
instar : Ouegoa, May 1958, on Niaouli (Comic)
(MNHN). 39 (3% instar) : Ouegoa, Melaleuca sp.
{COHIC) (MNHN}.

Tessarobelus immaturus 1. sp,

(fig. 2)
Descriptinn of adult female (based on 3 ) ;
slide- d speci clongate, elliptical, 7.0~

Source : MNHN, Paris
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Fia. 2 Adult female of Tessarobelus immaturus n.
tine, 1 mm.

Source : MNHIN, Parts
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8.9 mm long, 4.04.9 mm wide. Antenna 3 seg-
mented, 590-670 um long ; apical segment (third
segment) elongate, 305-370 zm long, 125-135 um
wide. Eyes of maximum diameter 110-130 pm.
Clypeolabral shield 120 um long. Labium 480-
490 um Iong Hmd legs 1780-I97S um long.

plus p 240-270 um
long, 110- l"O pum wide ; metathoracic spiracles
plus peritremes 260 290 um Iong 100-125 ym  ripheral locuh
wide. Atrium of ab i piracles 70-89 pm  abdomi
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nally usually on abdominal segments V-V,
absent on abdominal segments VI-1X. Mulhlo»
cular pores, 10-11pym in diameter, with an
elliptical or sometimes triangular central loculus
and about 10 elliptical peripheral loculi, numerous,
medially on abdominal segments VI-IX. Multilo-
cular tubular pores, 17-19 um in diameter, with
3-11 reniform subcentral loculi and about 18 pe-
few scattered in 1-2 rows on
I segment 11, numerous in broad bands

wide. Multilocular pores present in atrium of
abdominal and thoracic spiracles; each pore
with 3-4 circular central loculi and about 18
peripheral loculi. Anal tube 510-520 um long;
inner sclerotised ring of polygonal pores 160 um
wide. Ventral cicatrices 26-29 um long, 25-28 um
wide, in transverse rows generally on abdominal
segments 11-VI (sometimes cicatrices present on
segments 1 and 11), and in mws following lines of

tion on abd Vi-xX
(cicatrices generally absent medially on each
segment).

Dorsum. Clavate setac absent. Nodulate setae
absent. Subulate setae absent. Spiniform setae,
38-53 um long, numerous, scattered over entire
surface; setae on derm around intersegmental
lines of desclerotisation have a robust apical part
with a rounded to slightly acute apex. Flagellate
setae, 49-73 um long. few scatiered over entire
surface. Hair-like setae, 78-101um long, few,
scattered. Multilocular pores, about 10um in
diameter, with 6-12 circular central loculi and
about 16-20 peripheral loculi, few, scattered over
entire  surface, pores sometimes completely
absent on certain regions of derm usually
medially across each segment. Trilocular tubular
pores absent,

Venter. Clavate setae absent. Nodulate setae
ahsent. Subulate setae absent. Spiniform setae,
53-74 um long, numerous, scattered over entire
surface ; setac medially on posterior abdominal
segments V-IX usually longer and less robust,
setae on derm around intersegmental lines of
desclerotisation have a robust apical part with a
rounded to slightly acute apex. Flagellate setae,
58-69 um long, few scattered over entire surface,
many on derm around genital opening. Hair-
like setae. 79-109 um long, few, scattered. Multi-
locular pores, 11-12um in diameter, with 6-12
subcentral loculi and about 16-20 peripheral
loculi, numerous on head and thorax, few on
abdominal segments 1-111. very few submargi-

across medial areas of abdominal segments 11]-
VI and submarginally on abdominal segments 1V-
1X. Trilocular tubular pores absent.

Notes : the antennae of both the adult female
and the third instar female nymph are 3 segmented
with the apical segment formed by the fusion of
a number of segments.

Etymology : the specific name is a Latin
adjective of * premature’, describing the condi-
tion of the antenna in the adult female.

Type material : holotype ¢ : NEw CALEDONIA,
Col d’Amieu, 21.m.1968, in ants’ nest at leaf

base. palm (MaA) (BpBM). Paratypes, 29 : same
data as holotype (BPBM, MNHN).
Other material examined : 1 3 instar ¢ : same

data as holotype (BPBM).

Tessarobelus inusitatus n. sp.
(fig. 3)

Descnpuon of adult female (based on 9y :

shd 1 elliptical, 5 2-
8.7 mm long, 2.8-5.0 mm wide. Antenna 7-8 seg-
mented, 930-1110um long: third segment 150-
270 um long: apical segment elongate 150-
270 um long, 70-90 um wide. Eyes of maximum
diameter 120-155 um. Clypeolabral shield 700-
790 um long. Labium 405-430 um long. Hind
legs 2085-2635 um long, Mesothoracic spiracies
plus peritremes 220-315pm long, 130-175 wm
wide ; metathoracic spiracles plus peritremes
250-310um long, 125-160 um wide. Atrium of
abdominal spiracles 46-56 um wide. Multilocular
pores present in atrium of abdominal and thoracic
spiracles ; each pore with an elliptical central
loculus and about 11 peripheral loculi. Anal tube
48-70 ym long; inner sclerotiscd ring of poly-

Source : MNHN, Paris
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G, 3 Adult female of Tessarobelus wmusitatus n. sp. ¢l clavate seta. Scale line, | mm.

Source : MNHN, Parts
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gonal pores 135-150 um wide. Ventral cicatrices
29-34 um long, 28-32 um wide, in transverse rows
generally on abdominal segments 1-V (sometimes
absent on segment 1 in some specimens cica-
trices absent medially on some abdominal seg-
ments), and rows following lines of segmentation
on abdominal segments VI-IX, absent medially
on segments VI-1X.

Dorsum. Clavate setae 18-19 um long, few on
derm around anal opening on abdominal seg-
ments V1I-1X. Nodulate setae absent. Subulate
setae absent. Spiniform setae, 35-40 um long,
numerous, scattered over entire surface, predo-
minant setal type. Flagellate setae, 55-64 um
long, very few scattered over entire surface. Hair-
like setae, 126-133 um long, few scattered, many
setae in a dense ring on derm around anal
opening. Multilocular pores, 8-9 um in diameter,
of three types : with an elliptical central loculus
and 2 elliptical peripheral loculi, and with 3 cir-
cular central loculi and 3 elliptical peripheral
loculi, both these types numerous, scattered over
entire surface: third type with an elliptical
central loculus and about 10 elliptical peripheral
loculi on derm surrounding anal opening. Multi-
locular tubular pores, 17-18 um in diameter, with
2-6 reniform subcentral loculi and 9-14 peri-
pheral loculi, many in broad transverse bands
medially across each body segment. absent on
derm medially on segments VII-IX. Trilocular
tubular pores absent.

Venter. Clavate setae 20-27 pm long, few,
scattered submarginally on thorax on derm
tateral to each thoracic spiracle. Nodulate setae
absent. Subulate setac absent. Spiniform setae,
40-50 um long, numerous, scattered over entire
surface, predominant setal type, setae medially
on posterior abdominal segments V-1X usually
less robust. Flagellate setae, 49-64 um long, few
scattered over entire surface, many on derm
around genital opening. Hair-like setae, 117-
173 um long, few, scattered over entire surface.
Multilocular pores. 8-9um in diameter, with
3 circular central loculi and 3-9 peripheral loculi,
and with 4 circular central loculi and 4-6 peri-
pheral loculi (pores with an elliptical central
loculus and about 7 elliptical peripheral loculi
rare), numerous scattered on head and thorax,
few scattered on abdominal segments I-IIl, and
very few submarginally on segments 1V-1X.
Multilocular pores, about 16 um in diameter,
with an elliptical central loculus and about
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10 elliptical peripheral loculi, medial to interme-
diate in distribution on abdomen, few scattered
on abdominal segments 1V-V, numerous on
abdominal segments VI-1X. Multilocular tubular
pores, 16-18 um in diameter, with 2-6 reniform
subcentral loculi and 9-14 peripheral loculi,
many in broad bands across head, thoracic
segments I-III and abdominal segments 1-V
(absent to rare on derm medially on thorax),
numerous submarginally on abdominal segments
IV-1X, absent medially on segments VI-I1X,
Trilocular pores absent.

Etymology : The specific name is the Latin
“inusitatus”, meaning * extraordinary’, and refers
1o the distribution of multilocular tubular pores,

Type material : holotype ¢ : NEw CALEDONIA,
Riviére des Lacs, 1.m.1987, Tristaniopsis guillai-
nii (MCKEE) (MNHN). Paratypes : 6 9 : same data
as holotype (BPBM, MNHN). 29 : Mts Koghis,
11.x11.1987, on Niaouli (MNHN).

Tessarobelus ordinarius n. sp.
(fig. 4)

Description of adult female (based on 3¢) :
slide-mounted specimens elongate, elliptical, 9.2-
10.7 mm long, 4.6-5.9 mm wide. Antenna 7 seg-
mented, 830-1130 um long; third segment 170-
250 um long; apical segment elongate 170-
245 ym long, 90-115 um wide. Eyes of maximum
diameter 145-195um. Clypeolabral shield 830-
965 um long. Labium 380 um long, Hind legs
2410-2915 pm long. Mesothoracic spiracles plus
peritremes 250-360 um long, 120-170 um wide ;
metathoracic spiracles plus peritremes 270-365 um
long, 140-195 um wide. Atrium of abdominal spi-
racles 59-90 um wide. Multilocular pores present in
atrium of abdominal and thoracic spiracles ; each
pore with an elliptical central loculus and about
16 peripheral loculi. Anal tube 230-275 um long ;
inner sclerotised ring of polygonal pores 140-
165 um wide. Ventral cicatrices 23-32 ym long,
22-28 ym wide, in transverse rows on abdominal
segments 11-V1, and in rows following lines of
segmentation on abdominal segments VI-1X,

Dorsum, Clavate setae absent. Nodulate setae
absent. Subulate setae absent. Spiniform setae,
23-28 um long, numerous, scattered over entire
surface, predominant setal type. Flagellate setae,

Source : MNHN, Paris
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Fi. 4. Adult female of Tessarobelus ordinarius n. sp. f. flagellate scta ; ss spiniform seta. Scale linc, | mm.

Source : MNHN, Parts
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19-21 um long, very few, scattered over entire
surface. Hair-like setae, 48-88um long, few,
scattered. Multilocular pores, about 9um in
diameter, with 3 circular central loculi and 3 el-
liptical peripheral loculi and with 2 or 4 circular
central loculi and 4 elliptical peripheral loculi,
numerous, scattered over entire surface. Trilo-
cular tubular pores absent.

Venter. Clavate setae absent. Nodulate setae
absent. Subulate sctac absent. Spiniform setae,
42-46 um long, numerous, scattered over entire
surface; setac on abdomen longer and less
robust. Flagellate setae, 23-42um long, few
scattered over entire surface, many on derm
around genital opening. Hair-like setae, 81-
94 um long, few, scattered. Multilocular pores,
11-13 um in diameter, with 3 circular central
loculi and 3-6 elliptical peripheral loculi and with
2 or 4 circular central loculi and 4-5 elliptical
peripheral loculi, numerous on head and thorax,
few on abdominal segmenls 111, very few sub-
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mented, 2050-2413 um long ; third segment 215-
270 um long; apical segment elongate 330-
370 um long, 130-150 um wide. Eyes of maxi-
mum diameter 240-320 um. Clypeolabral shield
1150-1175 um long. Labium 750-838 um long,
500-513 pm wide. Hind legs 5100-5513 um long.
Mesothoracic spiracles plus peritremes 560-710 um
long, 455-660 um wide ; metathoracic spiracles
plus peritremes 540-840 um long, 585-700 um
wide. Atrium of abdominal spiracles 106-124 um
wide. Multilocular pores present in atrium of
abdominal and thoracic spiracles; each pore
with either an elliptical central loculus or 3-
4 circular central loculi and about 11-13 peripheral
loculi. Anal tube 455-500 um long ; inner sclero-
tised ring of polygonal pores 275-295 um wide.
Ventral cicatrices 42-62 um long, 38-55 um wide,
in transverse rows on abdominal segments 11-V1,
and in rows following lines of segmentation on
abdominal segments VI-IX,

Dorsum. Clavate setae absent. Nodulate setae

marginal to
11-1X. Multilocular pores, I4-I6 um in diameter,
with an elliptical or triangular central loculus
and 9-10 elliptical peripheral loculi, medial to
intermediate in distribution on abdomen, few
scattered on abdominal segments 1V-V, nume-
rous on abdominal segments VI-1X. Multilocular
tubular pores, 17-18 um in diameter, with 3-6
reniform subcentral loculi and 8-10 peripheral
Iocull in broad bands across medna] areas of

| 1-V, s 3 ally on abdo-
minal M.gmenls VI-1X. Trilocular tubular pores
absent,

Etymology : the specific name is derived from
the Latin *ordo’, meaning * of regular or usual
manner ", and refers to the overall morphology
of the species.

Type material : holotype = : New CaLl EDONIA,

absent. Subulate setae, about 43 um long, few
scattered over entire surface except absent on
derm around intersegmental lines. Spiniform
setae, 83-86 um long, numerous, scattered over
entire surface, predominant setal type. Spiniform
setae on derm around the region of intersegmental
lines become progressively slender apically, some
becoming hair-like apically like flagellate setac,
Flagellate setae, 65-73 um long, few scattered
over entire surface. Hair-like setae, 151-169 ym
long, few, scattered. Multilocular pores, about
16-18 um in diameter, with 3-5 circular central
loculi and 7-11 elliptical peripheral loculi, nume-
rous, scattered over entire surfuce (very dense com-
pared to other species). Trilocular, tetralocular
and pentalocular tubular pores, about 17-18 pm
in diameter, numerous interspersed with multilo-
cular pores, in broad segmental bands medial to
intermediate and in submarginal segmental clus-
ters exlendmg up to the margin (somewhat

plaine des Lacs, 2.1.1963, ex Ie aris
(KRAUSS) (BPBM). Paratypes : 27 : same dala as
holotype (BPBM, MNHN).

Tessarobelus perissoporosus n. sp.
(fig. )

Description of adult female 1has«.-d on 63):
slide d specimens elongate, ell 13.
17.6 mm long, 6.9-9.25 mm wide. Ammna 9 seg-

ous with marginal clusters drawn ven-
trally).

Venter. Clavate sctae absent. Nodulate setae
absent. Subulate setae, 38-44 um long, numerous
in segmental marginal clusters on derm associa-
ted with trilocular tubular pores, few scattered
submarginal to marginal on head and thorax
(derm lateral to legs), rare to very rare on
abdominal segments 1-VI. Spiniform sctae, 82-
106 um long, numerous, scattered over entire
surface, except rare medially on abdominal seg-

Source : MNHN, Paris
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FiG. 5. Adull female of Tessarobelus perissoporosus 0. sp. mp., multilocular pore : ss. spiniform seta 3 siv. subulate seta : 1p.
inlocular tubular pore. Scale line. 1 mm

Source : MNHN, Paris



146 SUNITA
ments 1V-1X. Flagellate setae, 38-68 um long,
few scattered over entire surface, many on derm
around genital opening. Hair-like setae, 142-
173 um long, few, scattered. Multilocular pores,
16-21 um in diameter, with 3-5 circular central
loculi and 7-13 elliptical peripheral loculi, nume-
rous on head and thorax, many on abdominal
segments 1-1V, few submarginal to marginal on
abdominal segments V-1X. Multilocular pores,
17-18 um in diameter, with an elliptical or trian-
gular central loculus and about 10 peripheral
loculi, medial to intermediate in distribution, on
abdomin: 1V-1X. Mul tubular
pores, 20-22 um in diameter, with 3-5 reniform
subcentral loculi and 8-14 peripheral loculi,
broad hands across medial areas of abdominal
segments 1-V, medial to marginal on abdominal
segments [V-1X. Trilocular, tetralocular and
pentalocular tubular pores, about 18 ym in dia-
meter, in segmental marginal clusters.

Ftymology : the specific name is derived from
the Greek *perissos ', meaning *beyond the
regular number or size * and refers to the large
size and dense distribution of all pore types.

Type material : holotype © : NEw CALEDONIA,
16.1.1984, ex wild plant (MUNIAPPAN) (USNM),
Paratypes : 4 : same data as holotype (USNM).
I 7 : Mts Koghis, 17.1.1984 (MADDISON) (MNHN).

Genus INSULOCOCCUS 1. g.

Type species . Insulococcus magnoporus n. sp.

slide-

Generic description of adult female :
] . h dened

I elliptical, b
posteriorly. Antenna 8 scgmented, basal segment
largest. apical elongate ; hair-like setac present,
number per segment variable. Eye spots circular
to triangular. near antennal bases. Labium conical,
3 d: basal ring-like d
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pores internally distal to external opening, and a
ring of multilocular pores and short spines inside
tube proximal to the external opening. Cicatrices
circular to slightly elliptical, on venter only, on
posterior abdominal segments VI-1X,

Dorsum. Clavate setae absent. Subulate setae
absent. Spiniform setae absent. Flagellate setae
numerous, scattered over entire surface, predo-
minant setal type. Hair-like setae few, scattered
over entire surface. Multilocular pores, with an
elliptical central loculus and 4-6 triangular peri-
pheral loculi, numerous, scattered over entire
surface ; multilocular pores with 6-7 peripheral
loculi, few, scattered. Trilocular tubular pores
absent.

Venter. Clavate setae absent. Subulate setae
absent. Spiniform setae absent. Flagellate setae
numerous scattered over entire surface. Hair-like
setae few, scattered. Multilocular pores, with an
elliptical to rhomboid central loculus and 6-8 tri-
angular peripheral loculi, scattered over entire
surface. Multilocular pores, with an elliptical,
triangular or rhomboid central loculus and
about 10 elliptical peripheral loculi, numerous
medially on abdominal segmenis 1V-1X. Multilo-
cular tubular pores present in transverse bands
medially on abdominal segments 1-V and sub-
marginally to marginally on abdominal segments
1I-1X. Trilocular tubular pores absent.

Etymology : the generic name is derived from
the Latin “insula’ meaning “island .

Insulococcus magnoporus n. sp,
(fig. 6)

Description of adult female (based on 1) :
slide-mounted specimen elongate, elliptical, 7.9 mm
long, 4.2 mm wide. Antenna 8 segmented, 1650-
1655um long; apical segment elongate 310-
3}0 gm long, 110 um wide. Eyes of maximum

hy a narrow sclerotised band ; medial segment
hroadest : apical segment conical. Legs : each
trochanter with 4 translucent pustules on each
fuce ; tarsal claw with 1 pair of apically acute
digitules shorter than claw length. Multilocular
pores present inside atrium of abdominal spiracles
and on derm outside thoracic spiracular openings.
Dorsal anal tube short distance from apex of
abdomen, with a sclerotised band of polygonal

d 175-190 um. Clypeolabral shield 920 pm
long. Labium 425um long. Hind legs 3460-
3465 um long. Mesothoracic spiracles plus pe-
ritremes  350-355 um  long, 280-310 ym  wide ;
metathoracic spiracles plus peritremes 350-440 y.rr;
long, 290-350 um wide. Atrium of abdominal
spiracles 59 um wide. Multilocular pores present
on derm outside thoracic spiracular openings
and inside atrium of abdominal spiracles ; each
pore with an elliptical to somewhat rhomboid

Source : MNHN, Paris
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FIG. 6. — Adult female of Insulococcus magnoporus n. g. u. sp. f., Nagellate seta ; /s, hair-like seta ; mp, multilocular pore. Scale
i 1 mm.

Source : MNHN, Paris
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central loculus and 7-10 peripheral loculi. Anal
tube 210 pum long; inner sclerotised ring of
polygonal pores 155 zm wide. Ventral cicatrices
18-113 um long, 17-78 um wide, in short rows
intermediate in position on abdominal segments
VIE-IX.

Dorsum. Clavate sctac absent. Subulate setae
absent. Spiniform setae absent. Flagellate setae
33um long. numerous. scattered over entire
surface, predominant setal type. Hair-like setae,
30-134 um long, few. scatiered over entire sur-
face. Multilocular pores, 12 um in diameter, with
an elliptical central loculus and 4-6 triangular
peripheral loculi, numerous, scattered over entire
surface ; multilocular pores with 6-7 peripheral
loculi slightly larger in diameter, few, scattered.
Trilocular tubular pores absent.

Venter, Clavate setae absent. Subulate setae
absent. Spiniform setae absent. Flagellate setae,
53um long, numerous scattered over entire
surface except rarer medially on abdominal
segments III-IX. Hair-like sctae, 44-163 pm long,
scattered. Muliilocular pores, I5 pm in diameter,
with an elliptical to rhomboid central loculus
and 6-8 triangular peripheral loculi, scattered
over entire surface, numerous and predominant
pore type on head and thorax. Multilocular
pores, I8 um in diameter, with an elliptical,
triangular or rhomboid central loculus and about
10 elliptical peripheral loculi. numerous, medial
to intermediate in position on abdominal seg-
ments 1V-1X. Multilocular tubular pores with 3-
6 reniform subcentral loculi and 9-14 elliptical
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peripheral loculi, in transverse bands medially on
abdominal segment I, medial to marginal across
abdominal segments 11-V and absent medially on
segments VI-IX; bands of multilocular pores
(with 6-8 triangular peripheral loculi) alternating
with bands of multilocular tubular pores present
submarginally to marginally on abdominal seg-
ments |-IX. Trilocular tubular pores absent.

Notes : larvae of a species of Cryptochetum
Rondani (Diptera : Cryptochetidae), possibly
C. striatum Thorpe, were observed inside the
holotype. The known species of Cryptochetum
are parasitoids of scale insects of the family
Margarodidae (FERRAR, 1987). Larvae of Cryp-
tochetum species have also been observed in
other monophlebine margarodids of Australia
(Riey, 1889 GHESQUIERE, 1942) and New
Guinea (BHATTI & GULLAN, 1990).

Etymology : the specific name is derived from
the Latin ‘ magnus® and * porus” meaning ‘ Iarge *
and ‘ pore ' respectively, indicative of the very
large peripheral loculi of the multilocular pores
of this species.

Type material : holotype © : LOYALTY ISLANDs,
Lifu 1., We, 16-18.1.1963 (YosHIMOTO) (BPBM)
(some parasitoids dissected from inside the female
are mounied on a separate microscope slide and
the rest are preserved in a vial). Paratype Q :
New CALEDONIA, Sarraméa, 30.x1.1983, on Euge-
nia jambos (MATILE) (MNHN 9592),
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